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this procedure corresponds to considering an elementary portion of the
totally solidified metal which is occupied exclusively by the solid layers
which will have accumulated around the germ of crystallization formed
at its approximate center. In this way one can isolate and study a
"crystalline individual." I shall use this expression only in a chemical
sense, and limit its meaning to the variation in composition in the various
parts of the tiny mass considered, and exclude any reference to its
crystal]ographic character. As a matter of fact it is known that usually
such "chemical crystalline individual" does not correspond to a crys-
talline element or crystallite considered from a crystallographic point
of view.

In order to represent these phenomena graphically, I shall use the
familiar diagrams, where concentration is plotted against temperatures
in rectangular Cartesian coordinates. As usual, temperatures are
taken as ordinates along the Y axis (Fig. 1), and the concentrations
of a given element X are plotted as abscissae.

For a beginning, the effects of changing the concentration of any
one of the various constituent elements in steel will be considered.
In general, any one of these, such as carbon, manganese, sulphur, phos-
phorus, silicon, nickel, chromium, or others, may enter as a solid solution
to a certain extent in commercially pure 7 iron, and a discussion couched
in general terms would apply with equal force to any of them.

Limiting ourselves to a binary system will greatly facilitate the pre-
Uminary diagrammatic representation of the course of crystallization,
and in view of the before-mentioned uniformity and continuity of the
mixed crystals constituting the metallic mass even after its solidification,
this limitation will not jeopardize in any way the preliminary "qualita-
tive" conclusions which may be deduced. "Quantitative" data concern-
ing the phenomena of solidification and transformation cannot well be
synthesized by the same simple method, because data for each one of the
elements entering in the solid solution are modified numerically by the
presence of each of the other elements. It would also be practically im-
possible to construct a diagram or model which would represent simul-
taneously the effects of all the elements entering into the constitution of
the solid solutions under study. However, basing an argument upon the
qualitative data obtained from the diagram showing the behavior of an
isolated particle of the solid solutions under study, and taking into ac-
count the results of many direct experimental studies, both chemical
and metallographic, of: the various alloys used in practice, it is possible
to reach even quantitative conclusions exact enough for the great ma-
jority of industrial purposes.

10. Let X be any one of the elements which form the mixed crystals
constituting the steel under study, and let the concentrations of X be
plotted as abscissae in the diagram, Fig. 1. Since 100 parts represent